Although recombinant tissue plasminogen activator (rt-PA) was rapidly implemented as part of the emergency care of acute stroke, its use in daily clinical practice still remains controversial in many countries. The most important question is criteria for careful selection of subgroup of patients for this treatment. It has been hypothesized that early computed tomography (CT) changes of ischemia are risk factors for symptomatic intracerebral hemorrhage and poor outcome. We conducted a prospective outcome study of patients with acute ischemic stroke (IS) admitted to the hospital within 6 h of symptom onset. Experienced neuroradiologists blind to the clinical outcome of the patients read all CT scans carried out in the emergency room. Early CT changes were defined as in European Cooperative Acute Stroke Study (ECASS) 2. There were 150 patients (75 males, mean age 72.5 ± 9.0) with acute IS (54.7% with mild stroke and 45.3% with severe stroke). Early CT changes were presented with tissue hypodensity -55.7%, effacement of sulci -41.3%, hyperdensity of middle cerebral artery (MCA) -13.3%, 2 hypodensity of lentiform -20.7%, loss of insular ribbon sign -28.7%. Follow-up after 30 days showed that 44% of the patients were discharged home, 20% were discharged to rehabilitation facilities, 22% were discharged to chronic care institutions and 14% died. Data were statistically analyzed.Our data suggest that early signs on CT scan could not predict outcome of patients with acute IS.
Introduction
Intravenous tissue plasminogen activator (t-PA) was the first drug licensed for acute ischemic stroke (IS) therapy in the USA under very restricted guidelines based on the results of a well-conducted, randomized, controlled trial, the NINDS trial (National Institute of Neurological Disorders and Stroke rt-PA Stroke Study Group, 1995) . However, early thrombolysis is an effective but potentially harmful treatment of acute stroke (National Institute of Neurological Disorders and Stroke rt-PA Stroke Study Group, 1995) . Although t-PA was quickly implemented as part of the emergency care of acute stroke, its use in daily clinical practice still remains controversial in many countries (European Ad Hoc Consensus Group, 1996) . The main drawback in administering t-PA is the relatively high rate of symptomatic hemorrhagic transformation with 50% tending to be fatal.
Successful selection of the candidate for thrombolysis with low risk of bleeding remains a major problem. The most important question posed by the potential treating physician is: ÔCan I select patients more carefully and restrict use of t-PA to certain subgroup of patients?Õ It has been hypothesized that early changes seen on CT scan compatible with extensive hemispheric ischemia, is a risk factor for symptomatic intracerebral hemorrhage and an indicator of poor outcome (Steiner et al., 1998) . These major early changes on CT scan, which could be detected even within 2 h, were chosen arbitrarily as exclusion criteria in the European Cooperative Acute Stroke Study (ECASS) study but not in the NINDS study (National Institute of Neurological Disorders and Stroke rt-PA Stroke Study Group, 1997a 3 ; Steiner et al., 1998) . A post hoc analysis of the NINDS study showed that only severity of neurological deficit [National Institutes of Health (NIH) score] and brain edema or mass effect by CT before treatment were independently associated with increased risk of symptomatic intracerebral hemorrhage (ICH) 4 (National Institute of Neurological Disorders and Stroke rt-PA Stroke Study Group, 1997b) . However, no pre-treatment variables including major early changes on CT scan significantly affected patientsÕ response to t-PA (Easton, 1998) .
The aim of our study was to estimate the correlation between early CT findings and outcome of patients with acute stroke.
Materials and methods
We conducted a prospective outcome study of 450 consecutive patients with acute IS admitted to the Group, 1997b) , and the choices were: hypodensity, effacement of sulci, hyperdensity of MCA, hypodensity of lentiform and loss of Ribbon sign. Outcome was divided into four categories: (i) discharged home which indicates good outcome, (ii) discharged to rehabilitation center -a potential for improving under rehabilitation program, (iii) discharge to chronic care which indicates poor outcome and, (iv) dead patients. The correlation between early CT changes and outcome were analyzed by Pearson's v 2 test.
Results
There were a total of 150 patients with acute IS (75 males). Mean age was 72.5 + 9.0 years. Eighty-two strokes (54.7%) were defined as mild (non-disabling), and 68 (45.3%) were categorized as severe (disabling). The majority of the changes were hypodensity and effacement of sulci (55.7 and 41.3%, respectively). These two signs were considered as a major CT changes. Three others -hyperdensity of MCA (13.3%), hypodensity of lentiform (20.7%) and loss of insular ribbon signs (28.7%) -were considered as a minor CT changes. Outcome was assessed in the four groups: discharge home (44.0%), discharge to rehabilitation (20.0%), discharge to chronic care (22.0%) and died (14.0%). Figures 1 and 2 show the correlation between CT -early changes and outcome. Discharged home or to rehabilitation center were indicated as improving or good outcome. Discharged to chronic care or dead were indicated as poor outcome. No significant correlation was found between early CT changes and outcome.
Discussion
Intravenous recombinant t-PA is an important treatment for acute IS. Clinical trials (European Cooperative Acute Stroke Study, 1995; National Institute of Neurological Disorders and Stroke rt-PA Stroke Study Group, 1995 Group, , 1997b Easton, 1998) suggested that thrombolysis reduces morbidity, although associated with an increased risk of symptomatic intracerebral hemorrage. CT in acute stroke is highly sensitive for the detection of intracerebral hemorrage. The ECASS trials identified the importance of early CT ischemic changes in predicting benefit with intravenous thrombolysis. These trials investigate the incidence and prognostic value of local brain swelling, the extent of parenchymal hypodensity, and the hyperdense middle cerebral artery sign as shown by CT within the first hours after the onset of symptoms. The most important question for the clinician is what should be the criteria for careful selection of certain subgroup of patients for this treatment. Early improvement can be predicted by the absence of early CT hypodensity and is highly predictive of good outcome. Presence of collateral blood supply and presumably early sponta- neous recanalization, are likely to be the mechanisms underlying early improvement (Easton, 1998) . Our data indicate that although early signs on CT scan are common in the first 6 h of acute IS, these are the patients that we would like to rescue by lysing the clot and reperfuse the tissue. Our study founds no correlation between early CT changes and clinical outcome. It remains unclear whether CT criteria are the most appropriate for the prediction of response to thrombolysis with intravenous rt-PA. There is a need for more large-scale trials to improve the definitions of criteria of patients who will benefit from intervention. Magnetic resonance imaging (MRI) techniques (diffusion weighted imaging; DWI) 5 are superior to CT in defining zones of ischemia and infarction, and fluid attenuation inversion recovery (FLAIR) techniques can be used that will detect hemorrhages. MRI/magnetic resonance angiography (MRA) is probably the preferred investigation technique for acute stroke patients who are candidates for thrombolysis or other acute stroke treatment (Easton, 1998) . Figure 2 Outcome and early CT -changes groups.
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